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SARCOPENIAAND THE PHYSICAL ABILITY OF PATIENTS
WITH CIRRHOSIS

Yusuke IGarasHI', Yasuhide Nakayama', Chisato Saexi?, Tunekazu O1KAWA?,

Masayuki SArRUTA%, Aiko OoTakA', Satoaki TakanasHI', and Masahiro ABo’

‘Department of Rehabilitation, The Jikei University Hospital
?Division of Gastroenterology and Hepatology, Department of Internal Medicine,
The Jikei University School of Medicine
Department of Rehabilitation, The Jikei University School of Medicine

The liver plays an important role in energy metabolism and is a factor for inducing secondary sarcopenia
by causing functional deterioration. Previous studies of liver diseases have been studied for liver cirrhosis,
hepatocellular carcinoma, sarcopenya complication of liver transplant recipients, prognosis, muscle mass, and
power. However, few studies have been specific for a liver disease, and studies of physical abilities, such as
walking speed, have not been performed. The present study aimed to examine the physical ability of patients
with sarcopenia and liver cirrhosis. The subjects were 43 patients with liver cirrhosis who were evaluated for
age, height, weight, muscle mass (skeletal muscle index/arm circumference/calf circumference), force (knee
extension force/grip strength), physical ability (Short Physical Performance Battery/walking speed), and
physical activity (International Physical Activity Questionnaire). In addition, liver function was classified
with the Child-Pugh score. We divided the sarcopenia group and the non — sarcopenia group by using the
criteria prepared by the Japan Society of Hepatology,and compare the two groups.The percentage of patients
with sarcopenia was 9.3%, which was lower than in previous studies. A factor for this result was the large
number of subjects with liver function of Child-Pugh class A. In addition, significant differences were
recognized in age, body mass index, arm circumference, and calf circumference. Physical abilities did not
differ significantly, and we speculate that patients with liver disease and sarcopenia may be more likely to
have decreased muscle strength than decreased physical ability.

(Tokyo Jikeikai Medical Journal 2018;133:39-44)

Key words : sarcopenia, liver cirrhosis, physical ability
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HAZ @ th=I2/20, 2D 2 < OfE
MNED EFsinTnas, ahTh, EREFRED
BV I REBHETH O, REL TFHES
DR 5 EF TIREREFF N9 2 a2 H
ZHEOTNWS., T &I HEE EORETH
EVENHIREND Z LR EFETELHMTH
D, ZHITHESHEETLSF—T—RO—DELT
TN AXRZTBH TSN 5. FIV IR T 1IN
KHESHIRBROER T EERINTHED, 19894
IZ Irwin Rosenberg 73 HERE U CLURER 4 73 Mt -
HERINTVWD?, FILIARZTIZZOERNS
— R E R, —REE N CASM I B
SNRERDZNE D, RIEFEH RO T
FEERERDD, FEEREOARIZEDSZDDERS
T2, HESRE e, ERER ET )L F—
RMOEE L BRFHZH->THD, BEEEETITED
HRaEEEZ 579, 2O THAMIEYERT
YL ARZTICH L EICEA TRV F— (K%
(Protein energy malnutrition:PEM), &K & 5
R, IAAYTF >, EVEEER ERIENEY A S AA
CEDBRERNRTHD, HEEZEREYILO
NZTBFERITHT2HERO—DLLTBY.,
O TRICHIEADRREE L THEZKIFL T
L DOMNPEM TH 5. PEMIIAFHEA & A HL - fitih
ENZEFTOTY A=A L, B OE
HEZDMRLTTERLTY I /BN IV I—2 %
AT DI ETHO 2D, BRMOEMDNA SN
LEEINTWaY., Z0kD, HFFEIBVTH
'O TN A SN <725, European
Working Group on Sarcopenia in Older People
(EWGSOP) {3 2010 24 )L O R =7 H Wi HHE D
TITYZXLEERL, HIIAXRZTITHL T
P AXRZY, H)ax=Zy, EESIIRZT
EWHSHLERERELZY. ZORETIE, HRED
KRN A SN2 DB KRR DK N A 51
TWisWbDETLHILIARZT, HiNEEM
HLLSIBHEEIDETRALNTNDHDEY
VaxzZy, fHiRE, #il, FHEERIETOIRT
MHASNTNDHDEERET) IRXZT ELTH
%. 20134F1Z13 Asian Working Group for Sarcopenia
(AWGS) 12X D, HEANZZD T 7 NEMG &

il

[E94N

U7z )L AR HIBRESERR S N »We
NOT7IVTY ZLITBNTHSHTHEECEICEK
B RERRICH T2 A Y =22 T EfT, KT
NRENTWLEEITHNEZGHIILZET 2
N&ro>Tna, HAMEERIZAWGS D7 )L
T XL EBEIT 2016 EICFRBICHNT 29
ORZTHIBEERER LY. HHEEENRE
THHIAXZT HIWHEAETIE, AWGS DRAET
HHRIL LIRS TNDE5RATICHBNTHHRE
LTWa &%, HITHEEOHHEZHIFR U 72k
HUELIZ > TS, 65K DIEFITHBNTD
HRERELTWHEBEL TR KEos)Lax=
TICEENDHHEENPHRTHD DL T
%. Fie, BITHEIH L TEENICET 265
e LA b D @i T130.8 s/m BUF & 78 B fiE 61 A3 >
BN ERWEEICO S Y ARE SN TV
WZ &, kR TOMESIREOHAICKDY
WIZZXLTHEAL Thiawn., UL, EWGSOP
© AWGS Z 13 U ¥ & U International Sarcopenia
Consensus Conference Working Group (ISCCWG)
> Society on Sarcopenia, Cachexia and Wasting
Disorders (SCWD) ¥ 72 & D4 )L R = 7 | Wi S e
CBWTHRTHEENRD AN TWS., END
FRRERE 2R E L SETHZE T, A
R, HEMEEF IS T 5L a2y &0f
EAEMPEHOHR, HICHT SmENTTHhNT
W57 B0, FEERRZEETDm <R
TTHEEZZDEGERETOERETITE > TV
W, T TAMATIRFEELREZSREL, H
AIFIEFEEDNERZL TWDH ) AT L)L
ORZTITH U S AREREDOHIE 217\, FHEEE
TEDEVICDVWTHRHT LS I LE2HMET 2.

II. 3t & - 77 &

TSI RAEM R BT iE L ER - IR EHT Sk
L T IFmAEREBH & LUk, ERENE
B L UFHHIEH T Table 11277
1. FRE

7 A B 3R AT Tl InbodyS10 (f > ARF 1 2 /N
At ML AERER T S E—F 2 A0
1% (bioelectrical impedance analysis: BIA) {2 X %
FEA 21T > 7. BIERALEEVGL & U, FHAETIC
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Table 1. Basic attributes and evaluation items

B.asw Liver function Muscle mass Muscle strength Phy‘s?cal Activity
attributes ability level
Sex Chllfl*Pufgh Skelgtal muscle Knee extension Walking IPAQ
classification index force speed
Age Arm circumference Grip SPPB
Body mass Calf circumference
index

IPAQ, International Physical Activity Questionnaire; SPPB, Short Physical Performance Battery

104 1 D & FRIE [ 2 5% T b JIE 217 7=,
BIAIZ K 015 5 N8l H 5 DR A % S =R D
2 FeCThRUZ= B8 HiE 5L (skeletal muscle index:SMI)
EHAEOEEESLE. £k, kW (Arm
circumference) 3L FhREFAE (Calf Circumference)
DFHliZ A 2 ¥ —IZ T 1o 7z, EREEEH EF
Bl z2FHA L, TRBEIAEAGHAME DS 2 1)
EfE L.
2. Bh

R BE i 25 )1 (Knee extension force) LN
#2771 (grip) DFMEE 21T > 7z, 4 B Ei R 5 )1 3%
flli C {3 Hand-Held Dynamometer ( 7 = < £k #
~tasF1) Z I L, i A7 1T T Mk BA i Je il 90° D
et &750, &8 —/Ny N & T R AL T
BIAE2ICB/BL, NI ERTRY RO &
FELZ MELT] OMIFREEBITKSFM
DERRERWEF I Z2 LG 2ETOREL 2. 55
N7ZHER D mRMEZE THREICT MV #E UK
EHCRRLUZE (Nm/kg) ZEEEETHRIEN & Uk,
BHITo2 VKB EFERL, HIEBIUHE
H D1k H AN 2 ORUE I8 U Tz T
KA 2B DWE L 2l DA ZN T TE W E
NS ELADEEEZEE & L.
3. BiEEEN

5T E (Walking speed) 35 & TN SPPB (Short
Physical Performance Battery) % % L 7z. 5mi#
FEVEHTE2 2 m D Tk 2 3% T i RATIC K 2
Z2lIHIEL, KDRWHEESITEEEL .
SPPBIINT > AT A b, BHITFT AL, MTho
DB EAD T A @D 3HE THARL S N % 7Fli C
Hb. FHEHTO~4HDOES &> THOEE
Bl 0~ 128) NEWEFKRENNRNEN
PRERR VAN
4. BEREHE

BRI & O EBRERE AL B (RS B B 5 2% Short

Version (International Physical Activity Questionnaire :
IPAQ) D F¥li 217 > /z. IPAQII Y7z 1 18 R
BT 2 HRTEENT U H 3 K ORI TR
LB REEIRE (Mets) ZHHT 23l &8> T
. FOoNHKEHREZ 7 THRL 1HEEITH
HLUERIINES Y OREEZSEITHEL RV
F— (kca) ZFrORXICEDEBL .

HETL I F— (kea) =HKEHE Mets -
mins) X 3.5 (ml/kg/min) X 0.005 (kcal/ml) X fAE (kg)

1715 K U SMI DR & 5 & O H AN # =
PMERL U 7= XY By )L U X L%
LI aARZTREEIESIN AR TR D 2 2
H LA RERIC BT 2 F i, BML, HIEEzTNnT
1 Mann-Whitney D UK & 12 T g L 7z, 7238,
AT KA E AL B2 QK &5 Chifr
LTW2EEBITHBREFITH L OB KO
THIEOET ZHH L FRENIN - EFE 2R E
LTna. (fisH#% 5 28-196)

. #& R

ERBIUOERITBUT D HARNEGH 2 Table 212
R BN ORZTEEAE], JETIL O XZT RS9
BITHO, FINAXRZT ZLEMIERIKD 9.3 %
Thotz. E£/z, HETBITF S Child-Pugh 73 3ED
NHRIZH I aAXRZTEETANSH], BAY1HI, C
Wofl, FJEHILAXRZTEETIZAMN32H], BA6
Bl, CH1HITdh > 7z FiFMEE TIidE i,
BMI, TFRREES, EWERICHERENALNZ. (D
<0.05) FAM & 5 D Hr YL Al Ke TRDE 5337 4 B % Table 3
IZ/RT.

U EEASRIERE L T D FFEARE DS B
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Table 2. Basic information of patients with and without sarcopenia

With sarcopenia

Without sarcopenia

Men
Women
Age, years
Body mass index, kg/m’
Child-Pugh class A
Child-Pugh class B
Child-Pugh class C

79.5 (78.3-80.8)
20.0 (18.5-22.0)

0

4 31

8
69.0 (62.5-73.0)*
28.9 (23.4-34.7)*

32

6

1

*p>0.05 Median (interquartile range)
Table 3. The average value of each evaluation result
Patients with sarcopenia Patients without sarcopenia
SMI, kg/m* 5.96 (5.7-6.4) 8.84 (6.9-8.0)

Arm circumference, cm
Calf circumference, cm
Knee extension force, nm/kg
Grip, kg
Walking speed, m/sec
SPPB, point
TPAQ, kcal/day

24.8 (24.1-26.1)
31.5 (29.8-33.5)
1.7 (1.2-2.2)
24.1 (22.2-25.3)
1.7 (1.5-1.9)
11.0 (10.8-11.0)
178.7 (124.1-327.3)

30.8 (27.1-34.1)*
38.0 (35.0-40.8)*
2.1 (1.6-2.4)
36.9 (28.0-41.8)
1.8 (1.6-2.1)
12.0 (11.0-12.0)
242.6 (74.2-515.1)

*p>0.05

Median (interquartile range)

SMI, skeletal muscle index; SPPB, Short Physical Performance Battery; IPAQ, International Physical

Activity Questionnaire

OXRZT I U IERNT 2K D 9.3 % S o
SEATIRSE S i d 5 SR WEIS TdH > /2. Hanai
5 WA RE OB KA EIZER22 % &
L, Child-Pugh% 35 TIZA CTH %13 %, BT
K35 %, CTHEKGE.1 % THOIFIEEDIEE
&> THRBEOHDNA SN T W & &l
LTWa., SlEEs 21T - Z #8313 Child-Pugh
DI TERROE G %EH D EADSL %, BH16
%, CH2%THD, HboEHWER AITHEST
HHRRHE DL I N5 EIOFERICENDERNO—D
ERSFEOTIERWNEE X S,

MBI UBMIE E BIC 2 BRI THEREN A
SNz, ENIZBUT s &S 2R E L
FIFE TR IR T IS T DA, HwE
ICHENTHEED S < BMIZME W SRS TW
59, FFRBEFIIERCEBRHARDKT
MALNPRTNEIN TS, & dnE & A
B &Tx o 7.

FEROBEE INTNS ERiEEs X TRE
BREBITHINOARZTHITBWTREE /2> /2.
[ R R T NIRRT BE /K E B AT88 51
570, FRREZRID S ERERICLSHIENE
FlneEINTnad, —H TR TIRRES

NHEREZRLE LBREARREREFEZNREL
TR REAENUEHED 80 % ZHHTE 5
EHEL TWD, SEHEIE LR 513 NRE
BTCHIFPINORZTHITHERYIORZTHD
BEMENZ & XD, FEEEFO FRERICS
WTHDHHEEIIHRE THIMICHEASD ZEMNT
EL0TCRIBTWNAERDNS. LrL, SEOH
BEFEAKERZFTIMHEEO—-—DEL TV
Child-Pugh 7 FH CA DEIGINEL N T & BFERITHE
L TWDAEEEDE 2 5N 5 I D EHE MR
W ET72 %,
DECRBEEIHEN N T e M THEZEIZA
ST o Fo. B R A 1134E 77 S AHBEBE £R
HDEDOWMET RNENTNWDBH, APFEKDK
REBRLRZERES 2. T, BEEEZNRE
U 7= Tl AR & TR B R 71 DBIfRIT DN
T, EIRFETHL2EEMNDKTNALNS LS
NTND W, RIFFEOFERITIFHERER E T N
NOGHHER ENER E L TREE L TW2 DM,
FNEHYI AXRZT HOREFEMN DIV =DTs
DOh, JEFIREEST I ETHERFL TR
BiNd S,

B RBES) DFEFE & U Cal il 2 520 U 7= 239 T
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TIIWBR TAERERIR S NT, EUENSARE
TOEEEINTWBSPPBICB W T HHERE
BN >7. EWGSOPIXSPPBD )y 347
BEL TSR FZFHREEDKTEL TS,
AFEOFERTIEYIL IR, AT
D E BITH BN FEMELL E 0% E &
BoTNWDHDITK L, EWN THIEFEDOE L -
WA SIS 2 NG & U igE Y T3 SPPB
HEMICPBNTHINARZY EHEY)OAXZT T
L HIZEWGSOP D AEHEfEZ T [H > THD, =5
WHEBEENRALGNZEL TS, T - E#
mEmE DS E, BEXH - BENEIIELS L LS
FRBICEZHEREHEZ NI, IHER
FTIEYIN AR EETIN IR T EHTHR
RENIAEBERAETIASNBWER RS 7.
HEAEICBIT 2IEHEDIEFETH HIPAQT
HHTHEERELRBICEREETIASNBLND
2o SENETINAXRZTREEIEY I OARZT D
2HEMICBNWTHEMITENALNTNDE I EHH
0, EHEOFKEEIIZHIL AR USNOER
HEBLTWLHEENEBE A 5N D, £/, HET
EEEZLTBO, —ATHEITI WD —REhE 2z
f 4 & L IPAQ Z f#i JH U 7= tomioka 5 2 @ J& 1T
ZE Tl 75~89RRIC BT 5 BIE83 4 O G Eh &
13.2194.5 mets * min/wk T > 7z. KHFFEDH )L
IR HET L B B CEIEERD 79.8 1% & F i
MITWHREFEELS>THBO, HHEZmets Tt
9% &Ll T 2058.7 mets + min/wk T o 7z.
INS QR % B2 ERWFROTF) IXRZT L
— i TR E R R OBl & 72> T
S AGEEIIHISER EDOEESEHE L T< 573,

TEENE O ED S A RFITB T 5 kiYL
IR TITEAREEINTIE R X U < WRTREMEAT
EZ6N5.

A A DR GIEF T H AR E2DO 7 IV dI=X
LDZHENY ) AR T ST AR T I E
BIizolz. BARMRERIHITEEZ IV TY
TSR U722 &Ik U IEBROMGED AT
THDERRTNS, GEHOEREZAWGS B X
VCHAFHZEED 7Y )L TY ZACEFNENE YT
3D=EZ A, HMHEINDEFITENTR SN
Moz, ISR DR SRE THITHEN0.8
m/sLA R &7 0 ZIERNT 2ER DA TH D, \WT
N IEY )L O R T BEDE B T SMI L B i L)
ETHo 7. HARIEFNT RO 68.4 +
9.27% &IV aAXRZTITHT B HFFE CIREM S L
BHEW Z &%, FHERERENRETH S 2 &N
FERICKL TS AREENE A 5N D, 20X
SBHEMNEZEZSNHPTHRENSHEN SN 5
mELT, FHERECREOTINIRZT 2
FAET DIEBNI HAREES DI T L O BH IO
MALNRTNEND ZENEZD. 5BITNTE
EOVEETRAER 2 B9 2 & TAITIEE OB
ZREEL TW RENDH 5.

Fiz, PN AR OHWEUETEHEE RTINS
DAy bF TEFSEM AU ZBIAE Tl
EWGSOP® THM:738.87 kg/m?, x:AY6.42 kg/m®
KL, AWGS® TIZHBMHEAT7.0 kg/m?, ZHEAT5.7
kg/m* E78 5 TW 5. i AR OIS BIA L LS
WHDXAENRDH D, ZHIODVWTHhy AT
BEIZEWRASN TS, (Tabled) ZDOXDIT
B L UETIEW A 5 TN D 720 3 4 EH] D E

Table 4. Diagnostic criteria for sarcopenia

Measuring

EWGSOP AWGS ISCCWG SCWD
method
DXA men: 7.26 kg/m’ men: 7.0 kg/ m* men: 7.23 kg/ m* Less than 2 SD of
Muscle women: 5.5 kg/m*  women: 5.4 kg/ m*  women: 5.67 kg/ m* healthy adult
mass BIA men: 8.87 kg/m’ men: 7.0 kg/ m® ‘
women: 6.42 kg/m’  women: 5.7 kg/ m”
Muscular Grip men: < 30 kg men: < 26 kg
strength women: < 20 kg women: < 18 kg
Physical . = 1 m/;ec (or .
ability Walking speed < 0.8 m/sec < 0.8 m/sec <1 m/sec Walking distance in

6 minutes <400 m)

EWGSOP, European Working Group on Sarcopenia in Older People; AWGS, Asian Working Group for Sarcopenia;
ISCCWG, International Sarcopenia Consensus Conference Working Group; SCWG, Society of Sarcopenia, Cachexia, and
Wasting Disorders; DXA, dual-energy X-ray absorptiometry; BIA, bioelectrical impedance analysis
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